Autism is one of the five disorders that falls under the umbrella of Pervasive Developmental Disorders (PDD) or Autism Spectrum Disorder (ASD), a category of neurological disorders characterized by "severe and pervasive impairment in several areas of development." ASD is characterized by varying degrees of impairment in communication skills, social interaction and restricted, repetitive stereotyped patterns of behavior. The five disorders under PDD are autistic disorder, Asperger's disorder, childhood disintegrative disorder, Rett's disorder and PDD-not otherwise specified. ASD can often be reliably detected by the age of 3 years and, in some cases, as early as 18 months. The appearance of any warning signs of ASD is reason to have the child evaluated by a professional specializing in these disorders.
Introduction
Autism is one of the five disorders that falls under the umbrella of Pervasive Developmental Disorders (PDD) or Autism Spectrum Disorder (ASD), a category of neurological disorders characterized by "severe and pervasive impairment in several areas of development." ASD is characterized by varying degrees of impairment in communication skills, social interaction and restricted, repetitive stereotyped patterns of behavior. [1, 2] The five disorders under PDD are autistic disorder, Asperger's disorder, childhood disintegrative disorder, Rett's disorder and PDD-not otherwise specified (PDD-NOS).
ASD can often be reliably detected by the age of 3 years and, in some cases, as early as 18 months. The appearance of any warning signs of ASD is reason to have the child evaluated by a professional specializing in these disorders. This study has been undertaken to detect the prevalence of genetic conditions in children with ASD and intellectual disabilities.
Studies on associated medical conditions in autism assessed genetic and non-genetic risk factors. It is generally agreed that about 10-15% of individuals with ASD have a known medical condition that causes the disorder. [3] Most of these are the cytogenetic or singlegene disorders and non-genetic medical conditions are not common; however, they are especially relevant with regard to the prevention of ASD. In our study,
we observed an association of ASD with intellectual disability in children with fragile X syndrome (50.6%), other chromosomal anomalies(11.6%) and with some Early screening studies of autistic individuals suggested that up to one-quarter of the cases were associated with fragile X anomaly. [5] On the basis of family and twin studies, there appears to be a genetic basis for a wide "autistic syndrome." About a quarter of such cases with autism are associated with genetic disorders such as fragile X syndrome or with infectious diseases such as congenital rubella. [6] Despite the high heritability estimates for ASD, only a few genes increasing the risk for idiopathic ASD have been elucidated. As the disorder shows a high phenotypic variability and additional genetic heterogeneity, it is of crucial importance to, first, clearly define the phenotype, especially with regard to the broader spectrum of ASD and to the differential diagnosis of other PDDs.
There have been few studies that have examined the occurrence of chromosomal abnormalities in patients with autism and related PDDs. The prevailing view is that chromosomal abnormalities are uncommon in traditional autism and may be relatively more common in people with PDD-NOS. [7] Fragile X is not a common cause of autism, although the number of individuals with fragile X who meet the diagnostic criteria for autism is higher than can be accounted by chance. [8] At a cytogenetic level, fragile X is the most important marker for a genetic alteration that underlies autism. [9] There have been reports of evidence that the autism genes may be located on chromosomes 2, 3, 7, 15 and X. 
Materials and Methods
Two groups of children have been taken up for our study. 
Observations and Discussion
In ASD, the sex ratio averages 4.3:1 and is greatly modified by cognitive impairment. [11] In our study, we have found the sex ratio in the same range of 4.45:1 in group A, comprising of children with intellectual disability and ASD [ Table 1 ]. Children with intellectual disability alone (group B) show a sex ratio of 2.4:1.
As observed from [ Table 2 ], children with autism and intellectual disability have come to our center at a comparatively earlier age (between 3-6 and 6-12 years)
than those with intellectual disability alone (between 6-12 and 12-16 years). This could be due to the reason that children with intellectual disability and autism have more complex and variable behavioral problems that parents could notice at an earlier age than children with intellectual disability alone.
The division of cases depending on the IQ [ Table 3] shows almost similar results with both the groups, having the highest number of children with severe intellectual disability followed by moderate and then profound levels.
The genetic components have always been associated with severe to profound grade of intellectual disability and the same observation has been proven here, because the study shows a larger number of cases having genetic factor as a cause of intellectual disability and autism.
Many theories have been put forth to suggest genetic and environmental causes of autism, but the definite cause is yet to be established. About 10-15% of autism cases have an identifiable Mendelian (single gene) condition, chromosomal abnormality or other genetic syndromes.
[3]
In our study [ Recent studies estimated a rate of 3-5% of cytogenetic anomalies in autistic disorders. [12, 13] Our observation suggests 50.6% cases with fragile X syndrome and 11.6%
cases with other chromosomal anomalies in group A and This observation further supports the higher number of cases with fragile X in the autistic population. This is in accordance with the recent report in the autism news of 2005, [9] where the fragile X condition has been reported as the most common anomaly in children with autistic
Autism is one of the five PDDs or autistic spectrum disorders, which include autism, Asperger syndrome, PDD-NOS, Rett syndrome and childhood disintegrative disorder. We have divided occurrence of chromosomal anomalies in various ASDs, and it is observed that autism has a minimum number of cases with chromosomal anomalies, whereas ASD, ADHD (attention deficit hyperactive disorder) and PDD have a higher percentage of cases with chromosomal anomalies, with fragile X being the most common of all [ Table 6 ]. A study showed chromosomal anomalies to be found rarely in children with classical autism. The same study showed chromosomal anomalies to be common in children diagnosed to have PDD and autistic traits. [7] Our results from this study also confirm these findings. IEM are very rare and a few are associated with autism. We have been able to detect some of the metabolic and single-gene disorders in children with autism. A female child with profound intellectual disability came to us at the age of 3 years and 6 months, and she was diagnosed as having phenylketonuria at our center [ Figure 3 ].
Conclusions
From this study, it is evident that although autism is highly heritable, it is likely that several overlapping sets of predisposing genes result in the overall susceptibility in a complex and as-yet not understood mechanism. Genetic factors play a very important role in the causation of autistic traits in children with intellectual disability. Among these, children falling into the category of classical autism do not have associated chromosomal abnormalities whereas those with autistic traits and PDD have chances of associated chromosomal abnormalities present. It is mandatory that a detailed cytogenetic evaluation has to be recommended in all subjects with ASD, more so if the subject additionally shows intellectual disability, abnormal EEG patterns or seizures, muscular hypotonia, severe motor and gait problems or dysmorphic features. 
